Abstract
Introduction
Now a days there has been arising issues on competition of conventional feed ingredients like maize between livestock's and man. This has necessitated the search for alternative ingredients. The upward rise in the prices of soybean meal and maize has led to an increase in the cost of compounded poultry feeds and consequently a rise in the final cost of poultry produ cts like eggs and meat. (Odunsi and Longe, 1995) . The importance of food in the development of any economy cannot be overemphasized. Animal protein deficiency in the diets of an average Nigerian has been well documented. (Awosanmi, 1999) The protein intake of most developing countries has not met the FAO (1994) recommendation of an average of 60g per caput per day. The bulk of protein intake of these countries comes from vegetable sources (FAO, 1994) . It is the thin husk surrounding the cocoa bean. These CBS is high in nutritive potential but it is of limited use in animal feeds because of its theobromine content (Olubamiwa and Hamzat, 2005) . Theobromine belongs to the same naturally occurring methylated xanthine group as caffeine (Ching and Wong, 1986) . The amino acid profile of CBS compares favorably with palm kernel cake (Olubamiwa and Hamzat, 2005) suggesting that it could be utilized as a medium protein source to substitute grain protein in livestock diets. Previous study (Olubamiwa and Hamzat, 2005) has shown that higher dietary replacement of maize by CBS beyond 10% resulted in lower performance of birds. This limited use
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Experimental Birds and Layout of the Experiment
A total of 140 laying hens at 6-week in lay was used in this experiment with 20 birds per treatment in a 2 x 3 factorial arrangement. The cocoa bean shell was sourced from cocoa industry in Lagos, while other feed ingredients were purchased from a commercial feed miller in Ibadan. Seven diets were formulated as shown in Table 1 , Diet A (control diet) contained no test ingredient (CBS). Diets B and C contained raw cocoa bean shell (RCBS) with a 5% and 10% maize replacement respectively. Diet D and E contained 5 and 10% CBS with the inclusion of Rovabio enzyme (ECBS) while diet F and G also contain 5 and 10% fermented cocoa bean shell (FCBS). 
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experimental diets. Feed and water were supplied adequately and other daily routine managements were provided.
Data Collection
Data were collected on performance parameters like average daily feed intake, feed conversion ratio, hen daily production and egg weight. The internal and external egg quality were monitored and included egg length, egg width, egg shape index, shell weight, shell thickness, shell percentage shell surface area, yolk weight, yolk height, yolk width, albumen weight, albumen height, yolk colour, Haught unit and yolk index. Egg Collection was carried out thrice per day. Feed were weighed at the beginning of the week and left over (refusals) at the end of each week were monitored for the computation of average daily feed intake per bird. Egg weight, yolk weight and shell weight were measured with sensitive scale calibrated in grammes. The albumen weight was calculated by subtracting the sum of the weights of the shell and the yolk from the total egg weight. Shell thickness was measured with micrometer screw gauge. The eggs were carefully broken, the contents removed and the shells were air-dried. The mean of the measurements taken from these regions (broad, narrow and equatorial) was taken to ensure accuracy. Total of 50 eggs per treatment per week was taken for egg quality determination. For egg shell weight determination, the contents of the eggs were carefully removed and the shells air-dried for two days before the weights were taken. Percentage shell weights was measured by finding the ratio of the shell weight to the egg weight, expressed in percentage. The Shell surface area was determined using the method of Lewis and Perry (1987) . Hen day production (HDP) in percentage was calculated by adding all the eggs per replicate on weekly basis. Egg yolks were separated from the egg albumen with yolk separator and yolk colour determined with the aid of Roche Yolk Colour Fan. The yolk colour of the fan was compared with the egg yolks and the number on the chart that best matched a particular yolk was taken. Yolk index was calculated as the ratio of the yolk height to the yolk width. Yolk height and width were measured with a ruler calibrated in centimeter with the aid of optical pins and mathematical compass. Yolk index and Haught Unit (HU) were determined (Majaro, 1999) . Yolk weight percentage was calculated as the ratio of the yolk weight to the egg weight. The width and the length of the eggs were measured with the aid of vernier caliper calibrated in centimeters. Egg width (maximum) was divided by the maximum egg length to get the egg shape index. Albumen heights in millimeter were taken with the aid of optical pin which was used for the calculation of Haught Units.
Chemical Analysis
Proximate analysis of the feed was carried out and the anti -nutritional factor, theobromine, in the diet was also determined (AOAC, 1990).
Statistical Analysis
Data collected were analyzed using descriptive statistics and analysis of variance (ANOVA) and significant means where significant separated using Duncan Multiple Range Test (Gomez and Gomez. 1985) . Statistical Analysis Software (SAS, 1999) computer package was used.
Results
The gross composition of the layer diets is presented in Table 1 . Metabolisable energy decreased from 2609.96 kcal ME/kg in diet A (control diet) to 2566.39 kcal ME/kg in diet G (10% FCBS). Table 2 shows the determined analysis of experimental diets. Crude protein ranged between 17.00-17.40% (diet E). Crude fiber increased from 4.10% (diet A) to 4.8% (diet G). Ether extract values decreased from 3.49% (diet A) to 3.39% (diet G). The values obtained for ash ranged from 5.16 (diet G) -10.00 (diet C).
Performance of Layers Fed Variously Treated CBS-Based Diets
The feed intake of the birds varied from 89.40-98.80 g/bird/day for variously treated CBS-based diets.
( Table 3 ) Treatment effects on Hen day productions were significant. Values for birds on diet A (control), D and E (5% and 10% ECBS) were similar. Egg weight value varied from 60.06 (5% RCBS) for diet B, to the highest value of 66.56 in diet D (5% ECBS), while the FCR of birds on the control diet compared with the birds on diet C (10%RCBS) and E (10%ECBS). The values of feed conversion ratio obtained were not significant. However, significant differences occurred when 10% of the RCBS, ECBS and FCBS diet were fed to the birds. The feed intake using 10% of the variously treated CBS-based diets ranged from 89.40 -98.79 with the birds on diet G (10%FCBS) having the lowest feed intake of 89.40.
Although, birds on diet C (10%RCBS) and E (10%ECBS) compared favorably with the birds on the control diets (A). 
Egg Quality Parameters of Layers fed CBS -based Diets External Egg Quality of Layers Fed CBS Based Diets
Variations observed in the egg length and width were significant (P > 0.05) ( Table 5 
Internal Egg Quality of Layers Birds Fed CBS Based Diets
The variations observed in the internal egg quality are as shown in Table 6 
Performance Characteristics
Variations observed in the feed intake (FI), hen day production (HDP) and Egg Weight were significant except feed conversion ratio. The feed intake of the birds on the control diet were higher and similar to confirmed that yellow maize was preferable to white maize in poultry rations because yellow maize contains the yellow substance (xanthophyll) which makes the skin of the chickens and the yolk of eggs yellow. Udebibie and Igwe (1989) reported that 10% of pigeon pea (Cajanus cajan) leaf meal was required to give a yolk colour score of 8 on the Roche colour fan in white maize based layers' diets. The generally accepted measurement of albumen is the Haught Unit (HU) value and higher HU value is desirable. The HU value did not follow a particular trend with the increase of CBS in the diets. Eggs laid by birds fed the control diet A had the highest (P<0.05) average HU value followed by with 5% RCBS and then 5% ECBS based diets. Although, the HU values were not significantly different from each other (P>0.05). The HU value was almost similar for all the dietary treatments, since Haught unit is the measurement most commonly used in measuring internal quality of eggs (Haugh, 1937 (Smith, 2001 ). While larger chicken eggs in this study contained larger amount of albumen than smaller eggs in agreement with the submission of Skala and Milo (1962) larger eggs were however not better in their HU contrary to the report of these authors.
The yolk and albumen percentage were significantly different from each other. The yolk index value varies from 0.32-0.34. Yolk index is the ratio of yolk height to yolk width and a high yolk index implies
